An electron spin resonance (ESR)-spin trapping method and a chemiluminescenece (CL) method are frequently used for quantitative determination of reactive oxygen species (ROS) such as O 2 Ϫ˙ and ˙OH. A major advantage of ESRspin trapping method is to determine separately O 2 Ϫ˙ anḋ OH according to the hyperfine coupling constants, 1) whereas ROS-selectivity by a CL method is poor. Although the luminol-CL reaction has been well documented, 2) reaction processes in the ROS generation system such as hypoxanthine (HPX) and xanthine oxidase (XOD) system are not clear.
Results and Discussion
shows the effect of SOD, a potent O 2 Ϫ˙ scavenger, on the L-012 mediated CL response in the HPX-XOD system. When HPX was added to the reaction mixture, a rapid CL response was observed, and the CL response was reduced by the presence of SOD in an activity dependent manner. When 500 mU/ml of SOD was added to the reaction mixture, CL response was reduced by 99% or more (data not shown). In addition, DMPO, a potent spin trapping agent, reduced the CL-response in concentration-dependent manner and achieved 99% or more reduction at a high concentration (data not shown). Figure 2a shows the effect of DMSO, a potent ˙OH scavenger, on the L-012 mediated CL response in HPX-XOD system. Compared with the CL-response of sol- We investigated a hypoxanthine (HPX) and xanthine oxidase (XOD) reaction by using a luminol analog 8-amino-5-chloro-7-phenylpyrido [ vent control in Fig. 1 , the reaction rate was greater in Fig. 2a . Since the sensitivity of the CL method is very high, the control responses differ among assays. In the assay in Fig. 2a , DMSO reduced the CL-response in a concentration-dependent manner.
As shown in Fig. 2b , DMSO at concentrations of 240 mM or more reached the maximal reduction of CL-response. However, unlike the cases of SOD and DMPO, even a high concentration of DMSO reduced the CL-response by up to 90%.
It has been reported that a luminol-mediated CL response occurs by the following equations.
2) To further confirm this, we examined the effect of L-012 on the DMPO-OOH formation in the presence or absence of DMSO in the HPX-XOD system by applying the ESR-spin trapping method. Figure 3 shows the inhibition curves obtained by the addition of different concentrations of L-012, and Table 1 summarizes the IC 50 s (the concentrations which inhibit the formation of the spin adduct by 50%) and the rate constants. We calculated the rate constant (k 2 ) by using the equation and k 1 (the rate constant between DMPO and O 2
Ϫ˙)
as reported previously. 8, 9) as shown by our preliminary study (unpublished data). Thus, a high concentration of DMSO assumed to scavenge ˙OH to the full, so that L Ϫ˙f ormation was likely reduced to the full. The other is the existence of the intermediate reactive to L-012 in the presence of ˙OH and O 2 Ϫ˙, and/or direct reaction of L-012 and O 2
Ϫ˙.
The RO 3 H species (RϭH, alkyl) have been believed to be key intermediates in the natural and polluted atmosphere, 10, 11) and in the low-temperature ozonation of various organic substances. 12) As a case of biological system, it has been reported that all antibodies are capable of catalyzing the oxidation of water by singlet oxygen ( 1 O 2 ) to generate H 2 O 2 and probably O 3 . The authors postulated that these antibodies carried the reaction through H 2 O 3 (HOOOH) as a key intermediate in the following way. Therefore, we postulated that one of the candidate intermediates in the HPX-XOD system was HOOOH that was formed by the reaction of 2
1 O 2 is known to emit luminescence at 1269 nm. 15) However, in our preliminary experiment by using a high performance chemiluminescence analyzer CLD-30 (Tohoku Electronic Industrial Co., Ltd., Sendai, Japan), we did not detect the luminescence at 1269 nm in the HPX-XOD system. To further confirm this, another method such as the oxidation of 1,3-diphenyl-isobenzofuran as measured at 420 nm will be applied for the detection of ϪṪ his was supported by the fact that DMPO-OOH formation was increased two to three fold by the addition of DMSO (Fig. 4) . HOOOH is also thought to be regarded as hydrated ozone and we surmise that it is susceptible to light and heat as is the case with HOCl and H 2 O 2 . The resultant HOOOH may contribute to the luminol-mediated CL response by the following way. 
